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TEXTILE FINISHING COMPOSITION AND METHODS FOR USING SAME 



FIELD 

The present invention relates to textile finishing compositions and methods for employing 
the compositions. In particular, the present invention relates to new and novel cross-linking agents 
for producing durable press finishes on cellulosic textiles. 

BACKGROUND 

The frequent use and care of textile goods, such as linens, garments fabrics, etc lead to the 
creation of creases or wrinkles in an otherwise crease free article. In the instance of garments, and 
in particular, cellulosic-based garments, the wear and care of such garments such as the 
laundering process impart creases and wrinkles into the garment. Consumers must then remove 
the wrinkle via a variety of methods not the least of which include ironing, pressing and 
monitored tumble-drying. Frequent or difficult creasing leads quickly to consumer dissatisfaction 
and complaint. In addition, many cellulosic-based textile such as rayon lack dimensional stability 
in the face of domestic water based washing leading to shrinkage of the textile goods. 

Manufacturers and designers of textile goods have long sought the application of effective 
durable press coatings to cellulosic based textiles in order to confer on textiles the key properties 
of crease resistance and/or crease recovery, dimensional stability to domestic washing and easy 
care (minimal ironing). Durable press coatings involve the application of a coating to the surface 
of the textile via the use of a cross-linking agent which cross-links with the cellulose in the fibers 
of the textile upon the application of heat and reaction catalysts. 

Traditional durable press coatings involve the use of formaldehyde or formaldehyde 
derivatives as the cross-linking agent. Formaldehyde cross-linking agents have long remained the 
industry standard due to their effectiveness and inexpensive price tag. However, they do result in 
several significant drawbacks, not the least of which is the degradation of the cellulose fibers due 
to the acid cleavage of the catalyst and the resultant loss of strength of the garment. 

In an attempt to remedy the aforementioned drawbacks, the industry has long sought an 
effective, yet inexpensive cross-linking agent that is formaldehyde-free. The art is replete with 
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the attempts including U. S. Patent Nos. 5,273,549; 5,496,476; 5,496,477; 5,705,475; 5,728,771; 
5,965,517, and 6,277,152 and WO 01/21677. Unfortunately, none to date has been able to match 
the performance and cost of the formaldehyde based materials. 

Accordingly, the need remains for an effective yet inexpensive textile finishing cross- 
linking agent that is free from formaldehyde or formaldehyde derivatives. 

SUMMARY 

The present invention is directed to a textile finishing composition comprising an aqueous 
composition having i) at least one cross-linking agent and ii) a catalytic amount of an 
esterification catalyst, where the cross-linking agent comprising at least one cross-linking adjunct 
selected from the group consisting of: 

a) homopolymers of ethylenically-a,(5-unsaturated dicarboxylates having the formula: 
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wherein R is independently H, OH, OM, or a unit having the formula: 

R 2 



CH- 



R, 



R, 



X 



where X is independently selected from H, OH, or OS0 3 M; R u R 2 , R3 are independently selected 
from H, CH 3 , Ci -C12 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, where n is from 1 to 12; M is H, a salt 
forming cation; the indices x, y, and z are each independently > 0, preferably from 0 to about 10; 
x + y + z is > 1 , Q is H, OH, OM but not H when both x and z are greater than or equal to 1 . 
b) Copolymers of all ethylenically-a,|3-unsaturated dicarboxylates having the formula: 
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wherein R is independently H, OH, OM, a unit having the formula: 
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where X is independently selected from H, OH, or OS0 3 M; R|, R 2 , R3 are independently selected 
from H, CH 3 , Ci -Ci 2 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, where n is from 1 to 12; M is H, a salt 
forming cation; the indices x, y, and z are each independently > 0, preferably from 0 to about 10; 
x + y + z is > 1 , Q is H, OH, OM but not H when both x and z are greater than or equal to 1 
c) copolymers of all ethylenically-a,p-unsaturated dicarboxylates polymerized with vinyl- 
containing monomers where the copolymers have the formula 
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wherein R is independently H, OH, OM, and a unit having the formula 
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where X is independently selected from H, OH, or OSO3M; Ri, R 2 , R3 are independently selected 
from H, CH 3 , Cj -C| 2 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, where n is from 1 to 12; R4, R 5 , are 
independently selected from H, alkyl, aryl, alkenyl, carboxy or alkylcarboxy, ester and 
functional ized esters, anhydride, amide, cyano, urea, alcohol, ether, acetal, phosphino, 
phosphono, sulfonate, sulfonamide, heterocycles such as imidazole, thiol, thioester;, and mixtures 
thereof; the indices x, y, and z are each independently > 0, preferably from 0 to about 10; x + y + 
z is > 1, Q is H, OH, OM but not H when both x and z are greater than or equal to 1; and 
d) mixtures thereof. 

The present invention is further directed to a process for finishing a textile article, 
comprising the steps of 1) treating a non-finished textile component in an aqueous finishing bath 
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containing the above cross-linking composition, and 2) curing the treated textile to form a 
finished textile. 

These and other objects, features, and advantages will become apparent to those of 
ordinary skill in the art from a reading of the following detailed description and the appended 
claims. 



All percentages, ratios and proportions herein are by weight, unless otherwise specified. 
All temperatures are in degrees Celsius (°C) unless otherwise specified. All molecular weights 
are number average molecular weight and are measured using the procedure set forth in 
"Principles of Polymerization, 2 nd Ed., Odian, G. Wiley-Interscience, 1981, pp 54-55 using mass 
spectrometry analysis. All documents cited are in relevant part, incorporated herein by reference. 

The present invention meets the aforementioned needs by providing a textile finishing 
composition that provides superior durable press, shrinkage and fiber strength retention 
properties. It has now been surprising discovered that the use of cross-linking agents comprising 
derivatives of polycarboxlyic acids deliver the aforementioned superior results. 

The present invention provides textile finishing compositions having novel combinations 
of cross-linking agent(s) and catalyst(s), and methods for using the finishing compositions. The 
textile finishing compositions of the present invention comprises the combination of at least one 
cross-linking agent with an effective amount of an esterification catalyst. 
I. Cross-linking Agent 

The cross-linking agent of the present invention comprises a cross-linking adjunct that is 
a class of materials derived from carboxylic acids. The cross-linking adjunct of the present 
invention is selected from the group of: 

a) homopolymers of ethylenically-a,p-unsaturated dicarboxylates having the formula: 



DETAILED DESCRIPTION 



R 2 



O 




x 



y 



wherein R is independently H, OH, OM, or a unit having the formula: 
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where X is independently selected from H, OH, or OSO3M; Ri, R 2 , R3 are independently selected 
from H, CH 3 , Ci -C 12 alkyl, aryl, C0 2 M, or (CH 2 )„C0 2 M, where n is from 1 to 12; M is H, a salt 
forming cation; the indices x, y, and z are each independently > 0, preferably from 0 to about 10; 
x + y + z is > 1 , Q is H, OH, OM but not H when both x and z are greater than or equal to 1 . 
b) Copolymers of all ethylenically-a,p-unsaturated dicarboxylates having the formula: 
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wherein R is independently H, OH, OM, or a unit having the formula: 
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where X is independently selected from H, CH 3 , C|-C| 2 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, 
where n is from 1 to about 12; M is H, a salt forming cation; the indices x, y, and z are each 
independently £ 0, preferably from 0 to about 10; x + y + z is £ 1, Q is H, OH, OM but not H 
when both x and z are greater than or equal to 1 

c) copolymers of all ethylenically-a,p-unsaturated dicarboxylates polymerized with vinyl- 
containing monomers where the copolymers have the formula: 
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wherein R is independently H, OH, OM, or a unit having the formula: 
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where X is independently selected from H, OH, or OS0 3 M; R|, R 2 , R3 are independently selected 
from H, CH 3 , Ci -C| 2 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, where n is from 1 to 12; R4, R 5 , R* are 
independently selected from H, alkyl, aryl, alkenyl, carboxy or alkylcarboxy, ester and 
functionalized esters, anhydride, amide, cyano, urea, alcohol, ether, acetal, phosphino, phosphono, 
sulfonate, sulfonamide, heterocycles such as imidazole, thiol, thioester;, and mixtures thereof; the 
indices x, y, and z are each independently > 0, preferably from 0 to about 10; x + y + z is > 1, Q is 
H, OH, OM but not H when both x and z are greater than or equal to 1 ; and 
d) mixtures thereof. 

Preferred homopolymers of ethylenically-a,p-unsaturated dicarboxylates in the present 
invention include fumaric acid where R t and R 2 are C0 2 X and R 3 is H; itaconic acid where R| is 
H, R 2 is C0 2 X and R 3 is CH 2 C0 2 X; citraconic acid and mesaconic acid where R x is C0 2 X, R 2 is 
C0 2 X and R 3 is CH 3 ; cis- and trans-aconitic acid where Ri is C0 2 X, R 2 is C0 2 X, and R 3 is 
CH 2 C0 2 X; cis- and trans-glutaconic acid where Ri and R 2 are C0 2 X or CH 2 C0 2 X and R 3 is H 
and trans-p-hydromuconic acid where R\ is C0 2 X, R 2 is H and R3 is CH 2 C0 2 X. 

Preferred copolymers of all ethylenically-a,p-unsaturated dicarboxylates in the present 
invention include copolymers of monomers that are selected from maleic, fumaric acid where Ri 
and R 2 are C0 2 X and R 3 is H; itaconic acid where R| is H, R 2 is C0 2 X and R 3 is CH 2 C0 2 X; 
citraconic acid and mesaconic acid where R| is C0 2 X, R 2 is C0 2 X and R 3 is CH 3 ; cis- and trans- 
aconitic acid where Rj is C0 2 X, R 2 is C0 2 X, and R 3 is CH 2 C0 2 X; cis- and trans-glutaconic acid 
where R\ and R 2 are C0 2 X or CH 2 C0 2 X and R 3 is H and trans-P-hydromuconic acid where R| is 
C0 2 X, R 2 is H and R 3 is CH 2 C0 2 X. 

Preferably, the cross-linking agent comprises at least about 20 molar % of the cross- 
linking adjunct. 

Preferably, the crosslinking agent has an average molecular weight of less than about 
2000, more preferably from about 300 to about 1000. 
II, Esterification Catalyst 

In another embodiment, the finishing compositions of the present invention further 
include, in addition to the aforementioned cross-linking agent, an esterification catalyst to 
facilitate the cross-linking by the cross-linking agents of the present invention with reactive sites 
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on the textile articles that are treated in the finishing baths described herein, for example cellulose 
in the fibers of cellulosic containing textile articles. The esterification catalyst per the present 
invention may be selected from a wide variety of materials such as carbodiimides, hydroxy acids, 
mineral acids, Lewis acids, and phosphorous oxyacids. Catalyst that may be employed include, 
by way of example, cyanamide, guanidine or a salt thereof, dicyandiamide, urea, dimethylurea or 
thiourea, alkali metal salts of hypophosphorus, phosphorus or phosphoric acid, mineral acids, 
organic acids and salts thereof; more preferably sodium hypophosphite, hypophosphorous acid, 
and sodium phosphate. 

Preferred catalysts include cyanamide, dicyanamide, urea, dimethylurea, sodium 
hypophosphite, phosphorous acid, sodium phosphate, and mixtures thereof The fabric is 
typically treated with an amount of catalyst sufficient to catalyze cross-linking of the natural 
fibers to provide a durable press treatment and/or reduced shrinkage, for example reduced 
shrinkage upon aqueous laundering. In one embodiment, the catalyst may be employed in an 
amount sufficient to provide a cross-linking agentxatalyst weight ratio of from about 0.05 to 75 
about, and preferably from about 1 to about 60. 
III. Additional Crosslinking Agents 

In another embodiment of the present invention, the textile finishing composition further 
includes an additional crosslinking agent. Examples of such an additional crosslinking agent 
include non-phosphorous polycarboxylic acids, carboxylic acids, and mixtures thereof 
A. Non-phosphorous Containing Polvcarboxvlic Acids 

In one embodiment, the additional crosslinking agent is a non-phosphorous containing 
polycarboxylic acids which is not intentionally added but is an artifact of the process to produce 
low molecular weight polymaleates. Acids or their salts that may occur in the composition 
include but are not limited to malic acid, oxydisuccinic acid, succinic acid, butantetracarboxylic 
acid and maleic acid. Preferred acids that may provide a benefit are oxydisuccinic acid and 
butanetetracarboxylic acid. Additionally, sulfate salts and sulfate adducts of maleic acid 
containing polymers may also be present in the product mixture. 

In a preferred embodiment, the additional crosslinking agent is 1,2,3,4- 
butanetetracarboyxlic acid (BTCA). Preferably the BTCA accounts for from about 0. 1 to about 
75% of the total cross-linking agent applied to the fabric, preferably from about 0.1 to about 50%, 
more preferably from about 0. 1 to about 25%. BTCA may be purposefully added to generate the 
combinations and/or the BTCA could be an inherent by-product produced during the synthesis of 
the cross-linked polymers and copolymers of the present invention. 
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B. Carboxvlic Acids 

In another embodiment, the additional crosslinking agent is a conventional carboxylic 
acid and/or salt of carboxylic acid cross-linking agent. Such conventional carboxylic acid/salts 
cross-linkers may be selected from butane tetracarboxylic acid, oxy-disuccinate, imino- 
disuccinate, thiodisuccinate, tricarbalic acid, citric acid, 1,2,3,4,5,6-cyclohexanehexacarboxylic 
acid, 1,2,3,4-cyclobutanetetracarboxylic acid and mellitic acid. These conventional cross-linkers 
are preferably added at levels of from about 0.5% to about 75% of the finishing compositions of 
the present invention. 
IV. Finishing Bath 

Under preferred conditions of the present invention, the cross-linking agent comprises 
from about 5% to about 95% of the cross-linking adjunct, and preferably from about 20% to about 
50%, while the finishing bath employed within the process of the present invention comprises 
from about 1% to about 50%, more preferably 5% to about 25% of the cross-linking agent 
described herein. 

The finishing bath compositions of the present invention typically is maintained at a pH 
of from about 1 to about 7, and more preferably from about 1 .5 to about 3.5, more preferably from 
about 1.5 to about 3; and may optionally include additional ingredients to enhance the 
characteristics of the final finished textile. Such ingredients are typically selected from wetting 
agents, brighteners, softening agents, stain repellant agents, color enhancing agents, anti-abrasion 
additives, water repellency agents, UV absorbing agents and fire retarding agents. 

A. Wetting Agents 

Wetting agents are well known in the field of textile finishing and are typically nonionic 
surfactants and in particular ethoxylated nonylphenols. 

B. Softening Agents 

Softening agents are well known in the art and are typically selected from silicones 
(including the reactive, amino, and silicone-copolyols as well as PDMS), hydrocarbons 
(including polyethylenes) such as MYKON HD®, polydimethylsiloxanes (curable and non- 
curable), aminosilicones (curable and non-curable), silicone copolyols (curable and non-curable), 
fatty acids, quaternary ammonium fatty acid esters/amides, fatty alcohols/ethers, surfactants, and 
polyethers (including PEG, PPG, PBG). Commercially available materials include SOLUSOFT 
WA®, SANDOPERM MEW®, CERAPERM MW®, DILASOFT RS® all available from 
Clariant, FREESOFT® 25, 100, 425, 970, PE-207, -BNN and 10M, all available from BF 
Goodrich as well as various other materials. 
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C Dye Fixing Agents 

Dye Fixing agents, or "fixatives", are well known, commercially available materials 
which are designed to improve the appearance of dyed fabrics by minimizing the loss of dye from 
fabrics due to washing. Not included within this definition are components that can in some 
embodiments serve as fabric softeners actives. 

Many dye fixing agents useful in the present invention are cationic, and are based on 
quaternized nitrogen compound or on nitrogen compounds having a strong cationic charge which 
is formed in situ under the conditions of usage. Cationic fixatives are available under various 
trade names from several suppliers. Representative examples include: FREETEX® 685, 
available from BF Goodrich; SEDGEFIX™ FB, available from OMNOVA Solutions; Rewin 
MRT, available from CHT-Beitlich; CARTAFIX® CB, CARTAFIX® SWE, and CASSOFIX® 
FRN, available from Clariant. A preferred dye fixative for use in the present invention has a Dye 
Fixing Parameter, as determined by the Dye Fixing Parameter Test, of greater than about 70; 
preferably greater than about 80; more preferably greater than about 85; and more preferably 
greater than about 90. Additional non-limiting examples include TINOFIX ® ECO, TINOFIX ® 
FRD and SOLFIX® E, available from Ciba-Geigy; LEVOGEN® FSE available from Bayer; 
Cekafix HSN and Cekafix MLA, available from Cekal Specialties. A preferred dye-fixing agent 
for use in the compositions of the present invention is Sandofix TP, available from Sandoz. 

Other cationic dye fixing agents useful in the present invention are described in 
"Aftertreatments for Improving the Fastness of Dyes on Textile Fibres", Christopher C. Cook, 
Rev. Prog. Coloration, Vol. XII, (1982). The dye fixative may be applied prior to or 
simultaneously to the polymaleate finish. 

To evaluate a dye fixative, prepare a 10 ppm solution of dye fixative in water. Add 800 
ml of this solution to a 1000 ml beaker. Introduce 8 g +/- 50 mg of CI 10 fabric (CI 10 is a poplin 
fabric dyed with direct black 112 and supplied by Empirical Manufacturing Company of 
Cincinnati, Ohio, USA) swatch in the solution such that it is completely immersed in the liquid. 
Agitate the solution gently with a magnetic stirrer for 120 minutes. A portion of the dye from the 
fabric will slowly bleed in the water. After 120 minutes, withdraw and aliquot of the liquor, place 
it in a 5 cm path length cell and measure its absorbance at wavelength of 600 nm with Hewlett 
Packard 845X uv-vis spectrophotometer following the general instructions provided by the 
manufacturer for the use of the instrument. This absorbance is called Absp 0 iymep Using the 
procedure just outlined, repeat the procedure with distilled water alone with no added dye fixative 
to obtain Abswater- 

The Dye Fixing Parameter is defined as ((Abswater - Absp 0 iymer)* 1 00)/AbSw o tcr 
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D. Chlorine Scavengers 

Chlorine is used in many parts of the world to sanitize water. To make sure that the water 
is safe, a small amount, typically about 1 to 2 ppm of chlorine is left in the water. It has been 
found that this small amount of chlorine in tap water can cause fading of some fabric dyes. 
Chlorine scavengers are actives that react with chlorine, or with chlorine-generating materials, 
such as hypochlorite, to eliminate or reduce the bleaching activity of the chlorine materials. In a 
preferred embodiment, a fabric substantive chlorine scavenger is incorporated at the textile mill, 
preferably in the finishing bath. Better distribution and protection is achieved herein by spreading 
the chlorine scavenger over the fabric more evenly. 

Chlorine scavengers can be selected from the group consisting of: amines and their salts; 
ammonium salts; amino acids and their salts; polyamino acids and their salts; polyethyleneimines 
and their salts; polyamines and their salts; polyamineamides and their salts; polyacrylamides; and 
mixtures thereof. 

The amount of chlorine scavenger in the fabric is sufficient to react with about 0.1 ppm to 
about 50 ppm of chlorine present in an average wash liquor; preferably from about 0.2 ppm to 
about 20 ppm; and more preferably from about 0.3 ppm to about 10 ppm. Generally the fabric is 
treated with at least from about 0.1% to about 8% based on the weight of the fabric; more 
preferably from about 0.5% to about 4%; more preferably from about 1% to about 2%. 

Non-limiting examples of chlorine scavengers useful in the present invention include 
amines, preferably primary and secondary amines, including primary and secondary fatty amines, 
and alkanolamines; salts of such amines; amine-functional polymers and their salts; amino acid 
homopolymers with amino groups and their salts, such as polyarginine, polylysine, polyhistidine; 
and amino acid copolymers with amino groups and their salts. 

Preferred polymers useful in the present invention are polyethyleneimines, the 
polyamines, including di(higher alkyl)cyclic amines and their condensation products, 
polyamineamides, and their salts, and mixtures thereof. A representative example includes: 
Chromoset CBF, available from Cognis. A preferred chlorine bleach protective agent for use in 
the compositions of the present invention is Cekafix PRE, available from Cekal Specialties. 

E. Stain Repellencv Agents 

Stain repellency agents useful in the present invention are also well known in the art and 
are typically selected from fluoropolymers (including fluoroacrylates), fluoroalcohols, 
fluoroethers, fluorosurfactants, anionic polymers (e.g., polyacrylic acid, polyacids/sulfonates, etc), 
polyethers (such as PEG), hydrophilic polymers ( - such as polyamides, polyesters, polyvinyl 
alcohol) and hydrophobic polymers (e.g., silicones, hydrocarbons, and acrylates). Commercially 
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available materials include ZONYL® 7040, 8300 and 8787 from Du Pont Chemcials, 
SCOTCHGUARD™ from 3M, REPEARL® F31-X, F-3700, F-35 and F-330 available from 
Asahi and SEQUAPEL SF® from OMNOVA Solutions as well as various other materials. 

F. Anti Abrasion Additives 

Anti abrasion additives useful in the present invention are also well known in the art and 
are typically selected from polymers such as polyacrylates, polyurethanes, polyacrylamides, 
polyamides, polyvinyl alcohol, polyethylene waxes, polyethylene emulsions, polyethylene glycol, 
starches/polysaccharides (both unfunctionalized and functionalized, e.g., esterified) and 
anhydride-functional silicones. Commercially available materials are selected from 
VELUSTRO® available from Clariant; SUNCRYL CP-75® and DICRYLAN® from Ciba 
Chemicals; as well as various other materials. 

G. Antibacterial Agents 

Antibacterial agents useful in the present invention, are well known in the art and are 
typically selected from quaternary ammonium containing materials such as 
BARDAC/BARQUAT® from Lonza, quaternary silanes such as DC5700® from Dow Corning, 
polyhexamethylene biguanide available from Zeneca, halamines from Halosource, chitosan, and 
derivatives thereof, as well as various other materials. 

H. Hvdrophilic Finishes 

Hydrophilic finishes for water absorbency useful in the present invention are also well 
known in the art and are typically selected from PEG, surfactants (e.g. anionic, cationic, nonionic, 
silicone copolyols), anionic polymers (polyacrylic acid, polyvinylalcohol) and reactive anionics. 
Hydrophobic finishes for water repellency are typically selected from silicones (reactive, amino, 
PDMS, silicone-copolyols, copolymers), hydrocarbons (polyethylenes), fatty acids, quaternary 
ammonium fatty acid esters/amides, fatty alcohols/ethers and surfactants (with sufficient HLB). 
UV Protection agents are typically selected from UV absorbers and anti-oxidants. 

I. Brighteners 

Brightener components useful in the present invention include one or more optical 
brighteners or whiteners. Typically, the terms "optical brighteners" and "whiteners" are used 
interchangeably and are taken to mean organic compounds that absorb the invisible ultraviolet 
(UV) portion of the daylight spectrum and convert this energy into the longer-wavelength visible 
portion of the spectra. 

Commercial optical brighteners include, but are not necessarily limited to, derivatives of 

stilbene, pyrazoline, coumarin, carboxylic acid, methinecyanines, dibenzothiophene-5,5-dioxide, 

azoles, 5- and 6-membered-ring heterocycles, and other miscellaneous agents. Examples of such 
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brighteners are disclosed in "The Production and Application of Fluorescent Brightening Agents," 
M. Zahradnik, published by John Wiley & Sons, New York (1982). 

Examples of optica! brighteners useful in the present invention are those identified in the 
Wixon U.S. Patent No. 4,790,856. These brighteners include the PHORWHITE series of 
brighteners from Verona. Other brighteners disclosed in this reference include: Tinopal UNPA, 
Tinopal CBS and Tinopal 5BM; available from Ciba-Geigy; Arctic White CC and Arctic White 
CWD, the 2-(4-styryl-phenyl)-2H-naptho[l,2-d]triazoles; 4,4 , -bis-(l,2,3-triazol-2-yl)-stilbenes; 
4,4'-bis(styryl)bisphenyls; and the amino-coumarins. Specific examples of these brighteners 
include 4-methyl-7-diethyl- amino coumarin; l,2-bis(benzimidazol-2-yl)ethylene; 1,3-diphenyl- 
pyrazolines; 2,5-bis(benzoxazol-2-yl)thiophene; 2-styryl-naphth[l,2-d]oxazole; and 2-(stilben-4- 
yl)-2H-naptho[l,2-d]triazole. Additional known brighteners are disclosed in the Hamilton U.S. 
Patent No. 3,646,015. 

J. Minimization of Color Body Forming Transition Metals 

In addition, it has been surprisingly discovered that superior clarity and color of the 
resultant durable press coating is achieved via the minimization of color body forming transition 
metals in the crosslinking adjuncts composition or in the finishing bath compositions of the 
present invention. Color body forming transition metals are those metals which form colored 
metal materials in the finishing bath such as oxides which in turn deposit on the treated fabrics 
resulting in a disturbing lack of color and clarity. Thus, it is a preferred aspect of the present 
invention in that the finishing bath composition is substantially free of these color body forming 
transition metals. By the phrase "substantially free" it is intended that the finishing bath has less 
than about 100 ppm, more preferably less than about 10 ppm, more preferably less than about 3 
ppm of the aforementioned transition metals. Typical transition metals include those selected 
from the group consisting of iron, copper, manganese, cobalt and mixtures thereof. 
V. Textiles/Fabrics 

For the purposes of the process of the present invention, textile articles may be treated in 
the finishing baths of the present invention followed by curing and drying to facilitate the cross- 
linking of the cross-linking agent on the textile treated. The textile articles are treated herein are 
typically fabrics which preferably comprise natural fibers. Herein, "individual fiber" refers to a 
short and/or thin filament, such as short filaments of cotton as obtained from the cotton boll, short 
filaments of wool as sheared from the sheep, filaments of cellulose or rayon, or the thin filaments 
of silk obtained from a silkworm cocoon. Herein, "fibers" is intended to include filaments in any 
form, including individual filaments, and the filaments present in formed yarns, fabrics and 
garments. 
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Herein, "yam" refers to a product obtained when fibers are aligned. Yarns are products of 
substantial length and relatively small cross-section. Yarns may be single ply yarns, that is, 
having one yarn strand, or multiple ply yams, such as 2 -ply yarn that comprises two single yarns 
twisted together or 3-ply yarn that comprises three yarn strands twisted together. Herein, 
"fabrics" generally refer to knitted fabrics, woven fabrics, or non-woven fabrics prepared from 
yarns or individual fibers, while "garments" generally refer to wearable articles comprising 
fabrics, including, but not limited to, shirts, blouses, dresses, pants, sweaters and coats. Non- 
woven fabrics include fabrics such as felt and are composed of a web or batt of fibers bonded by 
the application of heat and/or pressure and/or entanglement. Herein, "textiles" includes fabrics, 
yarns, and articles comprising fabrics and/or yarns, such as garments, home goods, including, but 
not limited to, bed and table linens, draperies and curtains, and upholsteries, and the like. 

Herein, "natural fibers" refer to fibers which are obtained from natural sources, such as 
cellulosic fibers and protein fibers, or which are formed by the regeneration of or processing of 
natural occurring fibers and/or products. Natural fibers are not intended to include fibers formed 
from petroleum products. Natural fibers include fibers formed from cellulose, such as cotton fiber 
and regenerated cellulose fiber, commonly referred to as rayon, or acetate fiber derived by 
reacting cellulose with acetic acid and acetic anhydride in the presence of sulfuric acid. Herein, 
"natural fibers" are intended to include natural fibers in any form, including individual filaments, 
and fibers present in yams, fabrics and other textiles, while "individual natural fibers" is intended 
to refer to individual natural filaments. 

Herein, "cellulosic fibers" are intended to refer to fibers comprising cellulose, and 
include, but are not limited to, cotton, linen, flax, rayon, cellulose acetate, cellulose triacetate, 
hemp and ramie fibers. Herein, "rayon fibers" is intended to include, but is not limited to, fibers 
comprising viscose rayon, high wet modulus rayon, cuprammonium rayon, saponified rayon, 
modal rayon and Iyocell rayon. Herein, "protein fibers" are intended to refer to fibers comprising 
proteins, and include, but are not limited to, wools, such as sheep wool, alpaca, vicuna, mohair, 
cashmere, guanaco, camel and llama, as well as furs, suedes, and silks. 

Herein, "synthetic fibers" refer to those fibers that are not prepared from naturally 
occurring filaments and include, but are not limited to, fibers formed of synthetic materials such 
as polyesters, polyamides such as nylons, polyacrylics, and polyurethanes such as spandex. 
Synthetic fibers include fibers formed from petroleum products. 

Fabrics for use in the present invention preferably comprise natural fibers, which natural 
fibers may be included in any form, including, but not limited to, in the form of individual fibers 
(for example in nonwoven fabrics), or in the form of yams comprising natural fibers, woven or 
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knitted to provide the fabrics. Additionally, the fabrics may be in the form of garments or other 
textiles comprising natural fibers. The fabrics may further comprise synthetic fibers. Preferably, 
the fabrics comprise at least about 20% natural fibers. In one embodiment, the fabrics comprise at 
least about 50% natural fibers such as cotton fibers, rayon fibers or the like. In another 
embodiment, the fabrics comprise at least about 80% natural fibers such as cotton fibers, rayon 
fibers or the like, and in a further embodiment, the fibers comprise 100% natural fibers. Fabrics 
comprising cellulose fibers such as cotton and/or rayon are preferred for use in the present 
invention. 

Preferred fabrics for use in the present invention are blends of cotton fibers with other 
fibers, preferably rayon and synthetic fibers. Preferred blends include 50/50 cotton/ rayon, 60/40 
cotton/rayon, 50/50 cotton/synthetic, 65/35 cotton/synthetic, 50/50 rayon/synthetic, 60/40 
cotton/synthetic, 65/35 rayon/wool, 85/15 rayon/flax, 50/50 rayon/acetate, cotton/spandex, 
rayon/spandex, and combinations thereof. 

Also preferred by the present invention are woven and knit fabrics (including blends with 
synthetic fibers) constructed from "high quality" cottons. Herein, "high quality" cottons are 
defined as those with preferred fiber properties such as 1) staple lengths greater than 2.65 cm; 2) 
breaking strengths greater than 25 gms/tex; and 3) micronaire greater than 3.5. 

One embodiment of "high quality" cottons includes those derived via genetic 
modification with the intent of producing cotton with preferred properties. Examples of genetic 
modification for delivery of cotton with preferred fiber properties are discussed in the following 
references: Cotton Fibers - Developmental Biology, Quality Improvement, and Textile 
Processing, Amarjit S. Basra, Food Products Press, Binghamton, N.Y., 1999; "Quality 
Improvement in Upland Cotton" May, O. Lloyd, et al., Journal of Crop Production 2002 5(1/2), 
pp. 371; "Future Demands on Cotton Fiber Quality in the Textile Industry: Technology - Quality 
- Cost", Faerber, C, Proc. Beltwide Cotton Production Research Conference 1995, National 
Cotton Council, pp. 1449; and references therein. 

Cotton fiber lengths are classified as either short staple (up to 1 inch; 2.5 cm), medium 
staple (1-1/32 to 1-3/32 inch; 2.63-2.78 cm), or long staple (over 1-1/8 inch; over 2.86 cm). 
Instruments such as a fibrograph and HVI (high volume instrumentation) systems are used to 
measure the length of the fiber. HVI instruments compute length in terms of "mean" and "upper 
half mean" (UHM) length. The mean is the average length of all the fibers while UHM is the 
average length of the longer half of the fiber distribution. 

Fiber strength is usually defined as the force required to break a bundle of fibers or a 
single fiber. In HVI testing the breaking force is converted to "grams force per tex unit." This is 
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the force required to break a bundle of fibers that is one tex unit in size. In HVI testing the 
strength is given in grams per tex units (grams/tex). Fibers can be classified as 1) low strength, 
19-22 gms/tex; 2) average strength, 23-25 gms/tex; 3) high strength, 26-28 gms/tex; and 4) very 
high strength, 29-36 gms/tex. 

The micronaire reading of fiber is obtained from a porous-air flow test. The test is 
conducted as follows according to the method ASTM D 1448-97. A weighed sample of cotton is 
compressed to a given volume and a controlled air flow is passed through the sample. The 
resistance to the air flow is read as micronaire units. The micronaire readings reflect a 
combination of maturity and fineness. Since the fiber diameter of fibers within a given variety of 
cotton is fairly consistent, the micronaire index will more likely indicate maturity variation rather 
than variations in fineness. A micronaire reading of from about 2.6 to about 2.9 is low while from 
about 3.0 to about 3.4 is below average, from about 3.5 to about 4.9 is average, and from about 
5.0 and up is high. For most textile applications a micronaire of from about 3.5 to about 4.9 is 
used. Anything higher than this is generally not preferred. Of course, different applications 
require different fiber properties. A fiber property that is disadvantageous in one application 
might be advantageous in another. 
VI. Process 

The finishing composition of the present invention may be applied to the fabric in 
accordance with any of the conventional "pre-cure" and "post-cure" techniques known in the art. 
In one embodiment, the treatment composition may be applied to the fabric by saturating the 
fabric in a trough and squeezing the saturated fabric through pressure rollers to achieve a uniform 
application (padding process). Herein "wet pick-up" refers to the amount of treatment 
composition applied to and/or absorbed into the fabric based on the original weight of the fabric. 
"Original weight of the fabric" or simply "weight of the fabric" refers to the weight of the fabric 
prior to its contact with the treatment composition. For example, 50% pick-up means that the 
fabric picks up an amount of treatment solution equal to about 50% of the fabric's original 
weight. Preferably the wet pick-up is at least about 20%, preferably from about 50% to 100%, 
more preferably from about 65% to about 80%, by weight of the fabric. 

Other application techniques that may be employed include kiss roll application, engraved 
roll application, printing, foam finishing, vacuum extraction, spray application or any process 
known in the art. Generally theses techniques provide lower wet pick-up than the padding 
process. The concentration of the chemicals in the solution may be adjusted to provide the 
desired amount of chemicals on the original weight of the fabric (OWF). 
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In a preferred embodiment, the composition is applied in an amount to insure a moisture 
content of more than about 10% by weight, preferably more than about 30% by weight, on the 
fabric before curing. 

Preferably, the treated textile is dried at a temperature of from about 40°C to about 
BOX, more preferably of from about 60°C and 85°C. 

A. Pre-Cure 

In one embodiment, textiles of the present invention are obtained via a pre-cure process. 
That is, once the composition has been applied to the fabric, the fabric is typically dried and then 
heated for a time and at a temperature (i.e., cured) sufficient for the cross-linking of the natural 
fibers with the cross-linking agent. For example, the fabric may be heated (cured) at a 
temperature greater than about 130 °C, preferably from about 150 °C to about 220 °C, in an oven 
for a period of from about 0.1 to about 15 minutes, more preferably from about 0.1 to about 5 
minutes, more preferably from about 0.5 minutes to about 5 minutes, more preferably from about 
0.5 to about 3 minutes, more preferably from about 1 minute to about 3 minutes, to provide 
durable press and/or shrinkage resistance effects. There is an inverse relationship between curing 
temperature and curing time, that is, the higher the temperature of curing, the shorter the dwell 
time in the oven; conversely, the lower the curing temperature, the longer the dwell time in the 
oven. 

B. Post-Cure 

In another embodiment, textiles of the current invention are obtained via a post-cure 
process. That is, once the composition has been applied to the fabric, the fabric is dried and then 
made into a garment or other article, which is then optionally pressed and cured. For example, the 
fabric may be dried at a temperature greater than about 30°C, preferably from about 70°C to 
120°C, in an oven for a period of from about 0.1 to about 15 minutes, more preferably from about 
0.1 to about 5 minutes, more preferably from about 0.5 to about 5 minutes, more preferably from 
about 0.5 to about 3 minutes. The dried fabric is then cut and sewn, made into a garment and 
pressed according to known methods to those skilled in the art. The pressed garment may be 
cured by placing it in the oven and heating it at a temperature greater than about 130° C, 
preferably from about 150° C to about 220° C, in an oven for a period of from about 0.1 to about 
30 minutes, preferably from about 0.5 to about 15 minutes, to provide durable press and/or 
shrinkage resistance effects. 
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C. Post-Garment Treatment 

In another embodiment, the fabric is first cut and sewn, made into a garment, and then the 
composition is applied using garment-dip techniques or any process known in the art, and 
subsequently cured. 

D. Textile Pre-treatment 

Prior to treatment with the composition, the fabric may optionally be prepared using any 
fiber, yarn, or textile pre-treatment preparation techniques known in the art. Suitable preparation 
techniques include brushing, singeing, de-sizing, scouring, mercerizing, and bleaching. For 
example, fabric may be treated by brushing which refers to the use of mechanical means for 
raising surface fibers that will be removed during singeing. The fabric may then be singed using a 
flame to burn away fibers and fuzz protruding from the fabric surface. Textiles may be de-sized, 
which refers to the removal of sizing chemicals such as starch and/or polyvinyl alcohol, which are 
put on yarns prior to weaving to protect individual yarns. The fabrics may be scoured, which 
refers to the process of removing natural impurities such as oils, fats and waxes and synthetic 
impurities such as mill grease from fabrics. Mercerization refers to the application of high 
concentrations of sodium hydroxide (or optionally liquid ammonia) and optionally high 
temperatures, steam, and tension to a fabric to alter the morphology of fibers, particularly cotton 
fibers. Fabrics may be mercerized to improve fabric stability, moisture retention and uptake, 
chemical reactivity, tensile strength, dye affinity, smoothness, and luster. Fabrics may also be 
compressively stabilized (e.g., SANFORIZED®) by manipulation/compaction of the fabric in the 
presence of heat and steam. Finally, bleaching refers to the process of destroying any natural 
color bodies within the natural fiber. A typical bleaching agent is hydrogen peroxide. 

E. Post-Washing 

After treatment, fabrics may optionally be washed to remove residual materials or to 
apply additional technologies/treatments to the fabric. Post-washing of finished fabric may occur 
before or after construction of a garment (i.e., end-product). Washing may occur via continuous 
or batch processes. Preferred washing mixtures are aqueous solutions with a pH from about 2 to 
about 13, preferably from about 6 to about 9; and a temperature from about 10 to about 120° C. 
In one embodiment, surfactants can be added to the post-wash mixture to improve removal of 
residuals of finished fabrics. In another embodiment, textile auxiliaries described herein can be 
added to the post-wash mixture to other deliver benefits to fabrics. Following the post-washing 
process, fabrics are dried. 
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F. Durable Press Resin 

In another embodiment, the process of the present invention further includes the post- 
addition of a conventional durable press resin capable of imparting wrinkle-resistance to 
cellulose-containing textiles; or, alternatively, the textile finishing composition employed in the 
textile finishing process further includes such a durable press resin. Durable press resins (a.k.a., 
aminoplast resins), which are useful in the present invention, are well known in the art (see, e.g., 
US 4300898 for examples and background). Non-limiting examples of aminoplast resins are the 
urea formaldehydes, e.g., propylene urea formaldehyde, and dimethylol urea formaldehyde; 
melamine formaldehyde, e.g., tetramethylol melamines, and pentamethylol melamines; ethylene 
ureas, e.g., dimethylol ethylene urea, dihydroxy dimethylol ethylene urea (DMDHEU), ethylene 
urea formaldehyde, hydroxy ethylene urea formaldehyde; carbamates, e.g., alkyl carbamate 
formaldehydes; formaldehyde-acrolein condensation products; formaldehyde-acetone 
condensation products; alkylol amides, e.g., methylol formamide, methylol acetamide; 
acrylamides, e.g., N-methyloI acrylamide, N-methylol methacrylamide, N-methylol-N- 
methacrylamide, N-methyl methylol acrylamide, N-methylol methylene-bis(acrylamide), 
methylene-bis(N-methylol acrylamide); chloroethylene acrylamides; diureas, e.g., trimethylol 
acetylene diurea, tetramethylol-acetylene diurea; triazones. e.g., dimethylol-N-ethyl triazone, 
N,N f -ethylene-bis dimethylol triazone, halotriazones; haloacetamides, e.g., N-methylol-N- 
methylchloroacetamide; urons, e.g., dimethylol uron, dihydroxy dimethylol uron; and the like. In 
a preferred embodiment, the durable press resin is applied to a fabric previously treated and cured 
with a polymaleate finish (i.e., pre-cured) of the present invention. The resin application is 
expected to increased durable press benefits and/or facilitate production durable creases to a fabric 
or garment. 
VII. Benefits 

The finishing composition of the present invention provides superior properties and 
benefits for durable press and tensile strength retention. It is this unique combination of 
properties that has been previously unknown in formaldehyde free finishing. 
A. Durable Press 

"Durable Press" relates to the property of fabric to retain a shape, for example, a crease in 
pants or trousers, and not to manifest wrinkles. Durable Press is determined by applying 
American Association of Textile Chemists and Colorists (AATCC) Method 124-1996. The 
Durable Press benefit is defined as fabric having a durable press (DP) rating of at least about 3.0 
after 1 washing and preferably at least about 3.0 after 5 washings. For the purposes of the present 
invention term "washing" or "laundering" relates to treating the substrate with an aqueous 
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solution composition comprising at least about 0.001% by weight, of a detersive surfactant. The 
washing can be done manually or by appliance (e.g., machine washing). 

The present invention preferably delivers a DP rating of at least about 3.5 after 1 machine 
wash, more preferably a DP rating of at least about 3.5 after 5 machine washings. 

B. Tensile Strength Retention 

Tensile strength retention (TSR) relates to the property by which a cellulosic-based textile 
maintains its ability to resist breaking when subjected to a longitudinal force. Tensile strength 
(TS) is measured according to procedures defined by ASTM Standard D 5093-90 wherein the 
force required to rupture a 1" x 6" fabric is determined. Retention of tensile strength is calculated 
as a percentage of the tensile strength of a substrate of interest (e.g., durable press finished textile) 
relative to the tensile strength of a control substrate (e.g., unfinished textile). I.e., Tensile Strength 
Retention = [(Substrate TS)/(Reference Substrate TS)] x 100% 

A tensile strength retention benefit is defined as a statistically significant improvement in 
TSR of a durable press finished cellulosic based substrate in comparison to an identical cellulosic 
based substrate that is durable press finished by commonly used finishing agents such as 
DMDHEU (N, N-dimethylol-4,5-dihydroxyethylene urea) and related urea-formaldehyde resins, 
and formaldehyde. Improvements in TSR are preferably measured under conditions where the 
cellulosic substrate is identical and the level of all durable press finishing agent is such to impart 
DP values that are equivalent. TSR values are highly dependent on the substrate (e.g., level of 
cellulosic in substrate, type of cellulosic fiber, pre-treatment of substrate, woven or non-woven 
structure, knit structure), the level of durable press treatment applied to the substrate, and the 
process conditions used to deliver the durable press treatment to the fabric. 

The textile fabrics finished with the compositions of the present invention show a tensile 
strength retention of at least about 40%, more preferably at least about 50%, more preferably at 
least about 70% at a durable press rating of at least about 3.0. 

C. Anti-shrinkage/Dimensional Stability 

Anti-shrinkage relates to the property of fabric not to contract and therefore provide a 
substrate with reduced dimensions. Shrinkage is determined by applying American Association 
of Textile Chemists and Colorists (AATCC) Method 135-1995 or Method 150-1995. The Anti- 
shrinkage benefit is defined as fabric having an Anti-shrinkage Rating (SR) of less than about 
10% after 1 washing. Preferably, the present invention involves a rating of less than about 5% 
after 1 machine washing preferably less than about 4% or 3% after 1 washing, more preferably 
less than 1% after a single washing. More preferably, the finished textiles of the present invention 
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provide a SR rating of less than 10%, preferably less than about 5%, more preferably less than 
about 4% or 3%, more preferably less than about 1% after at least 5 machine washings. 

In addition, to these aforementioned benefits, textiles finished in compositions of the 
present invention deliver superior results in other benefits areas as well. Tear strength retention, 
hand feel, anti-abrasion/abrasion resistance, whiteness appearance and durable crease retention. 

D. Tear Strength Retention 

Tear strength (TRS) relates to the property by which a cellulosic substrate or textile 
resists further rupture when a lateral (sideways) pulling force is applied to a cut or hole in the 
fabric. Tear strength (TRS) is measured according to procedures defined by ASTM Standard D 
2261 wherein the average force required to sever the five strongest yarns in the fabric is 
determined. Retention of tear strength (RTS) is calculated as a percentage of the tear strength of a 
substrate of interest (e.g., durable press finished textile) relative to the tear strength of a control 
substrate (e.g., unfinished textile). I.e., Retention of Tear Strength (RTS) = [(Substrate 
TRS)/(Reference Substrate TRS)] x 1 00% 

A tear strength retention (RTS) benefit is defined as a statistically significant 
improvement in RTS of a durable press finished cellulosic substrate in comparison to an identical 
cellulosic substrate that is durable press finished by commonly used finishing agents such as 
DMDHEU (N, N-dimethylol-4,5-dihydroxyethylene urea) and related urea-formaldehyde resins, 
and formaldehyde. Improvements in RTS must be measured under conditions where the 
cellulosic substrate is identical and the level of all durable press finishing agent is such to impart 
DP values that are equivalent. RTS values are highly dependent on the substrate (e.g., level of 
cellulosic in substrate, type of cellulosic fiber, pre-treatment of substrate, woven or non-woven 
structure, knit structure), the level of durable press treatment applied to the substrate, other surface 
coating additives on the fabrics (e.g., lubricants), and the process conditions used to deliver the 
durable press treatment to the fabric. 

The fabrics finished in the compositions of the present invention preferably show a tear 
strength retention of at least about 40%, more preferably at least about 50%, more preferably at 
least about 70%, at a durable press rating of at least about 3.0. 

E. In- Wear Wrinkle Resistance 

In-wear wrinkle resistance relates to the property of fabric to retain a shape, for example, 
a crease in pants or trousers, and not to manifest wrinkles as a garment is worn. In-wear wrinkle 
resistance is assessed by subjective grading (as defined by AATCC test method 143-1999) of 
textiles submitted to simulated in-wear conditions as defined by AATCC test method 128-1999 
("Wrinkle Recovery of Fabrics: Appearance Method"). The in-wear wrinkle resistance benefit for 
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the present invention is defined as fabric having a durable press (DP) rating of at least about 3.0 
after 1 washing and preferably the same after 5. In preferred embodiments, the present invention 
may provide a DP rating of at least about 3.5 after 1 machine wash and preferably the same after 5 
machine washings. 

F. Hand Feel 

Hand feel relates to the smoothness or softness of fabric, which forms a substrate. 
Although intuitively a subjective parameter, there are nevertheless instruments which can provide 
softness measurements, as well as American Association of Textile Chemists and Colorists 
(AATCC) Methods, inter alia, EP-5, "Fabric Hand: Guidelines for the Subjective Evaluation of 
to provide objective standards for evaluating Hand Feel. These guidelines include using various 
parts of the hand to touch, squeeze, rub, or otherwise handle treated fabric. 

Included within the instrument measurements are the Kawabata Evaluation Instruments: 
tensile/shear tester, bending tester, compression tester, and surface friction tester. Also important 
is the KES-SE Friction Tester from which is obtained a coefficient of friction measurement, the 
Taber V-5 Stiffness Tester, and the TRI Softness Tester. 

The units for measuring increased hand feel are dimensionless and depend upon the type 
of system employed. For textiles treated with the compositions of the present invention, no 
change in hand feel from the untreated fabric is considered according to the present invention to 
be providing a benefit, since treatment of fabric typically reduces the quality of hand feel. 

G. An ti- Abrasion/Abrasion Resistance 

Anti-abrasion is a benefit, which is a "retained" benefit and as such is not measured 
against an untreated substrate. Treatment of a fabric fiber comprising substrate in a process will 
typically degrade the natural strength present in the substrate. Therefore, the present system 
measures the criteria of anti-abrasion relative to a prior art process, typically, treatment of a 
substrate with formaldehyde alone. The loss of anti-abrasion properties of the present invention is 
less than that found after treatment with formaldehyde. 

Anti-abrasion properties relate to substrates wherein the fabric that forms the textile 
comprises fibers, which have reduced mechanical breakage or fracture thereby having a reduced 
"roughness" or "abrasive" feel. The level of Anti-Abrasion, as it relates to the present invention, 
is determined by the Nu-Martindale Abrasion Tester (Martindale). The parameters measures by 
the Martindale method include fiber weight loss and number of cycles to induce fabric hole 
formation. For the purposes of the present invention, the control for anti-abrasion is treatment of 
fabric with a like concentration of formaldehyde only solution under the same application, curing 
and drying conditions. 
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H. Anti-Yellowing / Whiteness Appearance 

Anti-yellowing / whiteness relates to the property of a substrate not to loose it's color or 
hue due to the change in optical properties of the fabric. The following is a non-limiting example 
of a procedure for determining the whiteness effect of the finished textiles of the present 
invention. 

Whiteness effect can be determined by any suitable means, for example, American 
Association of Textile Chemists and Colorists (AATCC) Method 110-1995 which measures the 
whiteness and tint of textiles. For the purposes of the present invention a change in CIE 
(Commission Internationale de TEclairage) value of 2 is considered to be a significant difference, 
a CIE change of 5 units is a profoundly different change. The anti-yellowing properties are 
typically determined relative to both untreated fabric and fabric that is treated with a cross-linking 
agent only, inter alia, formaldehyde. 

Whiteness is associated with a region or volume in color space in which objects are 
recognized as white. The whitening effect, i.e. the yellowing-prevention effect, and/or safety 
effect of the present invention can also be evaluated by comparing the finished fabrics according 
to the present invention to both the untreated fabric and fabric that is finished with known cross- 
linking agents, e.g. DMDHEU and formaldehyde. The whiteness degree can be determined by 
both visual and instrumental grading. A team of expert panelists can visually determine the 
difference in whiteness between items treated with different finishes. Instrumentally, the 
assessment can be determined with the help of Colorimeters such as Datacolor® Spectraflash® 
SF 500, LabScan XE® instruments or others which are available for instance from HunterLab® 
or Gardner®. Whiteness appearance can be determined by any suitable means, for example, 
American Association of Textile Chemists and Colorists (AATCC) Method 110-1995 and ASTM 
Method E313 which measures the whiteness index of textiles. Whiteness index (WI) relates to 
the degree of departure of the substrate from a preferred white due to changes in optical 
properties. For the purposes of the present invention a change in WI value of 2 is considered to 
be a significant difference, a WI change of 5 units is a profoundly different change. 

I. Colorfastness/Color Retention for Laundering 

Colorfastness relates to the property by which a textile resists changes in any of its color 
characteristics, or transfer of its colorant(s) to adjacent materials, or both, as a result of the 
exposure of the material to any environment that might be encountered during the processing, 
testing, storage or use of the material. Colorfastness to laundering is evaluated according to 
AATCC Test Method 61-1996. A colorfastness benefit is defined as fabric maintaining a dE less 
than 3 after 1 launderings, preferably dE less than 5 after 10 launderings, more preferably a dE 
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less than 5 after 25 washings. In preferred embodiments of the present invention, the finished 
textiles have a dE less than 1 after 1 laundering, preferably dE less than 3 after 10 launderings, 
more preferably a dE less than 3 after 25 washings. 
J. Crocking 

Crocking relates to the property by which a textile transfers a colorant(s) from the surface 
of a colored yam or fabric to another surface or adjacent area of the same fabric principally by 
rubbing. Crocking is evaluated using according to AATCC Test Method 8-1996. A wet crocking 
benefit is defined as fabric crocking rating greater than 3 after 1 launderings, preferably greater 
than 3 after 10 launderings, more preferably a greater than 3 after 25 washings. A dry crocking 
benefit is defined as fabric crocking rating greater than 4 after 1 launderings, preferably greater 
than 4 after 10 launderings, more preferably a greater than 4 after 25 washings. 
K. Durable Crease Retention 

Durable crease retention relates to the property of a textile by which an inserted crease 
(defined as intentionally placed bend in a substrate) maintains its appearance after repeated 
laundering cycles. Durable crease retention is evaluated using subjective grading according to 
AATCC Test Method 88C-1996 by which crease-containing fabrics are compared to standard 
crease models. A durable crease benefit is defined as fabric having a crease rating (CR) of at least 
about 3.0 after 1 laundering, preferably at least about 3.0 after 5 launderings. In preferred 
embodiments of the present invention, the finished textiles have a CR of at least about 3.5 after 1 
laundering and preferably the same after 5 launderings. 
L. Reduced Drying Time 

Reduced drying time means a reduction in the ability of a fabric to retain water and, 
therefore, a reduction in the time required to dry a sample of a particular fabric as compared with 
an untreated sample of the fabric and/or as compared with a conventional aminoplast resin-treated 
sample of the fabric. An untreated sample of the fabric refers to a sample of the fabric that does 
not have any chemical finishing treatment thereon. In a preferred embodiment, the methods of the 
invention provide fabrics with drying times that are from about 10% to about 75% less than the 
drying times of untreated fabric. In another embodiment, the methods of the invention provide 
fabrics with drying times that are from about 5% to about 50% less than the drying times of 
conventional aminoplast resin-treated fabric. 

EXAMPLES 

The present invention will now be exemplified via the following non-limiting examples 
that one of ordinary skill in the art will recognize as merely providing illustration of the presently 
preferred embodiments of the invention. 
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Example 1 

Itaconic acid (65 g, 0.50 mol) is added to a 500 ml three-necked round-bottom flask fitted with a 
condenser, internal thermometer, magnetic stirrer, and addition funnel containing 45 ml of water. 
Sodium hydroxide (40 g, 0.50 mol, 50%) and sodium hypophosphite (24.6 g, 0.28 mol) are added 
to the reaction flask. The mixture is heated to 85°C. The reagents are treated with potassium 
persulfate (7.2 g, 0.27 mol) in four portions over 90 minutes. The mixture is heated for an 
additional 30 minutes. Hydrogen peroxide (41.4 g, 0.37 mol, 30%) is gradually added to the 
mixture over 3 h. Once addition is complete, the mixture is heated for 1 h at 100°C. The cooled 
mixture is isolated as a liquid. 

Example 2 

Maleic acid (29.0 g, 0.25 mol) and itaconic acid (32.5 g, 0.25 mol) is added to a 500 ml three- 
necked round-bottom flask fitted with a condenser, internal thermometer, magnetic stirrer, and 
addition funnel containing 45 ml of water. Sodium hydroxide (40 g, 0.50 mol, 50%) and sodium 
hypophosphite (24.6 g, 0.28 mol) are added to the reaction flask. The mixture is heated to 85°C. 
The reagents are treated with potassium persulfate (7.2 g, 0.27 mol) in four portions over 90 
minutes. The mixture is heated for an additional 30 minutes. Hydrogen peroxide (41.4 g, 0.37 
mol, 30%) is gradually added to the mixture over 3 h. Once addition is complete, the mixture is 
heated for 1 h at 100°C. The cooled mixture is isolated as a liquid. 

Example 3 

Maleic acid (52.2 g, 0.45mol) and vinylphosphonic acid (5.4 g, 0.05 mol) is added to a 500 ml 
three-necked round-bottom flask fitted with a condenser, internal thermometer, magnetic stirrer, 
and addition funnel containing 45 ml of water. Sodium hydroxide (40 g, 0.50 mol, 50%) and 
sodium hypophosphite (24.6 g, 0.28 mol) are added to the reaction flask. The mixture is heated to 
85°C. The reagents are treated with potassium persulfate (7.2 g, 0.27 mol) in four portions over 
90 minutes. The mixture is heated for an additional 30 minutes. Hydrogen peroxide (41.4 g, 0.37 
mol, 30%) is gradually added to the mixture over 3 h. Once addition is complete, the mixture is 
heated for 1 h at 100°C. The cooled mixture is isolated as a liquid. 

Example 4 

Maleic acid (55 g, 0.50 mol) is added to a 500 ml three-necked round-bottom flask fitted with a 
condenser, internal thermometer, magnetic stirrer, and addition funnel containing 45 ml of water. 
Sodium hydroxide (40 g, 0.50 mol, 50%) and sodium hypophosphite (24.6 g, 0.28 mol) are added 
to the reaction flask. The mixture is heated to 85°C. The reagents are treated with potassium 
persulfate (7.2 g, 0.27 mol) in four portions over 90 minutes. The mixture is heated for an 
additional 30 minutes. Hydrogen peroxide (41.4 g, 0.37 mol, 30%) is gradually added to the 
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mixture over 3 h. Once addition is complete, the mixture is heated for 1 h at 100°C. The cooled 
mixture is isolated as a liquid. Analysis of the product mixture by LCMS shows the presence of 
mass ion peaks at 205.1, 221.1, 321.1, 337.1, and 353.1. The structure (or isomers) for the 
respective mass ions are: 

C0 2 H C0 2 H C0 2 H C0 2 H 

HO 




C0 2 H 
C0 2 H C0 2 H 





C0 2 H C0 2 H 
C0 2 H 




C0 2 H 



C0 2 H 



CQ 2 H CQ 2 H and 




C0 2 H C0 2 H >respective i y . 



Example 5 

Maleic acid (78 g, 0.67 mol) is added to a 45 ml three-necked round-bottom flask fitted with a 
condenser, internal thermometer, magnetic stirrer, and addition funnel containing 600 ml of water. 
Sodium hydroxide (107 g, 1.34 mol, 50%) and sodium hypophosphite (28.4 g, 0.27 mol) are 
added to the reaction flask. The mixture is heated to 100°C. The reagents are treated with sodium 
persulfate (23 g, 0.10 mol) in 33 ml of water dropwise over 2 h. The cooled mixture is isolated as 
a liquid. 

Example 6 

A 100 gallon glass-lined reactor equipped with a top mounted, motor driven agitator, hot oil 
jacket, vapor riser and condenser was purged with nitrogen. Cooling water was applied to the 
vapor riser and condenser. 362 lbs. of deionized water were charged to the reactor. Agitation was 
begun and continued throughout. Water heating was initiated using the jacket and hot oil heating 
system. When the contents of the reactor continued to heat, 146 lbs of powdered maleic acid were 
charged to the reactor. Followed by 83 lbs. of sodium hypophosphite. When then temperature of 
the reactor contents reached 68°C, a total of 13.6 lbs. of potassium persulfate was added in six 
increments over a period of two and a half hours, followed with 15 lbs. of deionized water to 
ensure complete persulfate addition. During this period, cooling was applied as needed to the hot 
oil loop to maintain a temperature of less thanl0O°C. The reaction was then continued for an 
additional six hours at 98°C. The reactor contents were then cooled to 56°C and a total of 26 lbs. 
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of 30% hydrogen peroxide were added in four increments over a three-hour period. Cooling was 
applied to the hot oil loop as needed to maintain a temperature of less thanl00°C. After the final 
peroxide increment was added, the reactor contents were maintained at 98°C for an additional 2 
hours before the contents were cooled and discharged. This yielded 627 lbs. of 33.7% active 
oligomaleate solution. 

While particular embodiments of the present invention have been illustrated and 
described, it would be obvious to those skilled in the art that various other changes and 
modifications can be made without departing from the spirit and scope of the invention. It is 
therefore intended to cover in the appended claims all such changes and modifications that are 
within the scope of this invention. 
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What is claimed is: 



1. A textile finishing composition comprising an aqueous composition having i) at least one 
cross-linking agent and ii) a catalytic amount of an esterification catalyst, the cross-linking 
agent characterized by comprising at least one cross-linking adjunct selected from the group 
consisting of: 

a) homopolymers of ethylenically-a,P-unsaturated dicarboxylates having the formula 



x- 



O 



CH- 



R 



1 



R, 



R 



wherein R is independently H, OH, OM, or a unit having the formula: 

R 2 



CH- 



R, 



R- 



X 



where X is independently selected from H, OH, OS0 3 M; R u R 2 , R 3 are independently 
selected from H, CH 3 , d -C )2 alkyl, aryl, C0 2 M, or (CH 2 )nC0 2 M, where n is from 1 to 
12; M is H, a salt forming cation; the indices x, y, and z are each independently greater 
than or equal to 0, preferably from 0 to 1 0; x + y + z is greater than or equal to 1 , Q is H, 
OH, OM but not H when both x and z are greater than or equal to 1 ; 
b) copolymers of all ethylenically-a,p-unsaturated dicarboxylates having the formula 



x- 



CH- 



R, 



R 2 


O 






c 


P 

1 


R 3 


Q 



R 



wherein R is independently H, OH, OM, or a unit having the formula 
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c) 



d) 



CH- 



R 



R, 



X 



where X is independently selected from H, OH, or OSO3M; R|, R 2 , R3 are independently 
selected from H, CH 3 , C| -C i2 alkyl, aryl, C0 2 M, or (CH 2 )„C0 2 M, where n is from 1 to 
12; M is H, a salt forming cation; the indices x, y, and z are each independently greater 
than or equal to 0, preferably from 0 to about 1 0; x + y + z is > 1 , Q is H, OH, OM but not 
H when both x and z are greater than or equal to 1 ; 

copolymers of all ethylenically-ct,p-unsaturated dtcarboxylates polymerized with vinyl- 
containing monomers where the copolymers have the formula 



x- 



R- 



R< 



CH- 



R 



R, 



O 



CH- 



R 



x 



R> 



R 



wherein R is independently H, OH, OM, or a unit having the formula 

R 2 R5 



CH- 



R, 



R 



CH- 



R 



R6 



where X is independently selected from H, OH, or OSO3M; Rj, R 2> R3 are independently 
selected from H, CH 3 , C,-C 12 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, where n = 1 - 12 ; R4, 
R 5 , R$ are independently selected from H, alkyl, aryl, alkenyl, carboxy or alkylcarboxy, 
ester and functionalized esters, anhydride, amide, cyano, urea, alcohol, ether, acetal, 
phosphino, phosphono, sulfonate, sulfonamide, heterocycles such as imidazole, thiol, 
thioester;, and mixtures thereof; the indices x, y, and 2 are each independently greater 
than or equal to 0, preferably from 0 to 10; x + y + z is greater than or equal to 1, Q is H, 
OH, OM but not H when both x and z are greater than or equal to 1 ; and 
mixtures thereof. 
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2. The textile finishing composition of Claim 1 characterized by the cross-linking adjunct being a 
homopolymer of an ethylenically-a,P-unsaturated dicarboxylate and the homopolymer being 
selected from the group consisting of fumaric acid; itaconic acid; citraconic acid, mesaconic 
acid, cis- and trans-aconitic acid, cis- and trans-glutaconic acid, trans-P-hydromuconic acid 
and mixtures thereof. 



3. The textile finishing composition of any of Claims 1-2 characterized by the composition 
further comprising an additional crosslinking agent selected from the group consisting of non- 
phosphorous containing polycarboxylic acids, carboxylic acids, and mixtures thereof. 

4. The textile finishing composition of any of Claims 1-3 characterized by the composition 
further comprising an adjunct ingredient selected from the group consisting of wetting agents, 
softening agents, dye fixing agents, chlorine scavengers, stain repellency agents, anti-abrasion 
additives, antibacterial agents, hydrophilic finishes, brighteners, UV absorbing agents, fire 
retarding agents, and mixtures thereof. 

5. The textile finishing composition of any of Claims 1-4 characterized by the esterification 
catalyst being selected from the group consisting of phosphorous oxyacids, carbodiimides, 
hydroxy acids, mineral acids and Lewis acids. 

6. A process for finishing a textile article, characterized by the steps of: 

a) treating a non-finished textile component in an aqueous finishing bath containing a cross- 
linking composition, the cross-linking composition comprising an aqueous composition 
having i) at least one cross-linking agent and ii) a catalytic amount of an esterification 
catalyst, the cross-linking agent comprising at least one cross-linking adjunct selected 
from the group consisting of: 

1 ) homopolymers of ethylenically-a,P-unsaturated dicarboxylates having the formula 



x- 



O 



CH- 



Ri 



R 



R 



wherein R is independently H, OH, OM, or a unit having the formula 
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R- 



CH- 



X 



Ri 



R 



where X is independently selected from H, OH, or OSO3M; Rj, R 2} R3 are 
independently selected from H, CH 3) d -C n alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, 
where n is from 1 to 12; M is H, a salt forming cation; the indices x, y, and z are each 
independently greater than or equal to 0, preferably from 0 to 1 0; x + y + z is greater 
than or equal to 1, Q is H, OH, OM but not H when both x and z are greater than or 
equal to 1 

2) copolymers of all ethylenically-a,P-unsaturated dicarboxylates having the formula 



CH- 



R, 



R 2 


0 






c 

1 




R 3 


Q 



R 



wherein R is independently H, OH, OM, or a unit having the formula 

R 2 



CH- 



Ri 



R 



•X 



where X is independently selected from H, OH, or OSO3M; Rj, R 2 , R 3 are 
independently selected from H, CH 3 , Ci -Q 2 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, 
where n is from 1 to 12; M is H, a salt forming cation; the indices x, y, and z are each 
independently greater than or equal to 0, preferably from 0 to 1 0; x + y + z is greater 
than or equal to 1, Q is H, OH, OM but not H when both x and z are greater than or 
equal to 1 ; 

3) copolymers of all ethylenically-a,p-unsaturated dicarboxylates polymerized with 

■ 

vinyl-containing monomers where the copolymers have the formula: 
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R- 



R« 



O 



x- 



CH" 



CH- 



R 



R 



l 



R 



x 



R 4 



R6 



wherein R is independently H, OH, OM, or a unit having the formula 

R 2 



CH- 



R, 



R 



CH- 



R 4 



R6 



•x 



where X is independently selected from H, OH, or OSO3M; R|, R 2 , R3 are 
independently selected from H, CH 3 , Q -C 12 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, 
where n is from 1 to 1 2 ; R4, R 5 , R$ are independently selected from H, alkyl, aryl, 
alkenyl, carboxy or alkylcarboxy, ester and functionalized esters, anhydride, amide, 
cyano, urea, alcohol, ether, acetal, phosphino, phosphono, sulfonate, sulfonamide, 
heterocycles such as imidazole, thiol, thioester;, and mixtures thereof; the indices x, 
y, and z are each independently greater than or equal to 0, preferably from 0 to 10; x 
+ y + z is greater than or equal to 1, Q is H, OH, OM but not H when both x and z are 
greater than or equal to 1 ; and 
4) mixtures thereof.; 
b) curing the treated textile to form a finished textile. 

7. The process of Claim 6 characterized by the textile being cured prior to being formed into a 
garment. 

8. The process of Claim 6, characterized by the textile being cured after being formed into a 
garment. 

9. The process of any of Claims 6-8 characterized by the aqueous finishing bath further 
comprising a durable press resin. 

10. A textile a finishing bath comprising a cross-linking composition, the cross-linking 
composition comprising an aqueous composition having i) at least one cross-linking agent 
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and ii) a catalytic amount of an esterification catalyst, the cross-linking agent characterized by 
comprising at least one cross-linking adjunct selected from the group consisting of: 

I) homopolymers of ethylenically-a,|3-unsaturated dicarboxylates having the formula 



2) 



x- 



R 



O 



CH- 



R 



1 



R 



R 



wherein R is independently H, OH, OM, or a unit having the formula 

R 2 



CH- 



R, 



R: 



X 



where X is independently selected from H, OH, or OSO3M; Rj, R2, Rj are 
independently selected from H, CH 3 , C| -C12 alkyl, aryl, C0 2 M, or (CH 2 )„C0 2 M, 
where n is from 1 to 12; M is H, a salt forming cation; the indices x, y, and z are each 
independently greater than or equal to 0, preferably from 0 to 1 0; x + y + z is greater 
than or equal to 1 , Q is H, OH, OM but not H when both x and z are greater than or 
equal to 1 

copolymers of all ethylenically-a,P-unsaturated dicarboxylates having the formula 



x- 



R 



O 



CH- 



R, 



R- 



- 1 x 



R 



- 1 y 



wherein R is independently H, OH, OM, or a unit having the formula 

R^ 



CH- 



X 



Ri 



R, 
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where X is independently selected from H, OH, or OS0 3 M; R b R 2 , R3 are 
independently selected from H, CH 3 , Ci -C 12 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, 
where n is from 1 to 12; M is H, a salt forming cation; the indices x, y, and z are each 
independently greater than or equal to 0, preferably from 0 to 10; x + y + z is greater 
than or equal to 1, Q is H, OH, OM but not H when both x and z are greater than or 
equal to 1 ; 

3) copolymers of all ethylenically-a,p-unsaturated dicarboxylates polymerized with 
vinyl-containing monomers where the copolymers have the formula: 



x- 



R< 



O 



CH- 



R1 



R 



CH- 



R 



wherein R is independently H, OH, OM, or a unit having the formula 

R 2 R 5 



CH- 



R1 



R- 



CH- 



R, 



R, 



X 



where X is independently selected from H, OH, or OSO3M; R u R 2 , R 3 are 
independently selected from H, CH 3 , Cj -C l2 alkyl, aryl, C0 2 M, or (CH 2 ) n C0 2 M, 
where n is from 1 to 12 ; R4, R5, R* are independently selected from H, alkyl, aryl, 
alkenyl, carboxy or alkylcarboxy, ester and fimctionalized esters, anhydride, amide, 
cyano, urea, alcohol, ether, acetal, phosphino, phosphono, sulfonate, sulfonamide, 
heterocycles such as imidazole, thiol, thioester;, and mixtures thereof; the indices x, 
y, and z are each independently greater than or equal to 0, preferably from 0 to 10; x 
+ y + z is greater than or equal to I, Q is H, OH, OM but not H when both x and z are 
greater than or equal to 1 ; and 
4) mixtures thereof; 

wherein the aqueous finishing bath further comprises 1,2,3,4-butanetetracarboxylic acid (BTCA) 
and the BTCA accounts for from 0.1 to 75% of the total cross-linking agent in the aqueous 
finishing bath. 



33 



mm i gzmuM i hjimhl ocMr\un r\crur\ I 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 D06M15/263 D06M15/356 D06M13/192 



J^^atlonal Application No 

PCT/US 02/32899 



According to International Patent Classification ((PC) or to both national classifica tion and (PC 
B. FIELDS SEARCHED ™ ————=—--- 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 D06M 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical search terms used) 

EPO-lntemal , WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



US 5 728 771 A (WILLIAMS JR WILLIAM A 
AL) 17 March 1998 (1998-03-17) 
cited in the application 
column 2, line 5 -column 4, line 38 

US 5 705 475 A (WILLIAMS JR WILLIAM A 
AL) 6 January 1998 (1998-01-06) 
cited in the application 
column 2, line 3 -column 4, line 25 

WO 01 51496 A (RH0DIA) 
19 July 2001 (2001-07-19) 
page 6, line 11 - line 22 
examples 

-/— 



ET 



ET 



Further documents are listed in the continuation of box C. 



Relevant to claim No. 



1,3-10 



1,3-10 



1,2,4-9 



Patent family members are listed In annex. 



Special categories of cited documents : 

•A' document defining the general state of the art which is not 
considered to be of particular relevance 

"E* earlier document but published on or after the international 
filing date 

L* document which may throw doubts on priority clalm(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

CP document referring to an oral disclosure, use. exhibition or 
other means 

•P* document published prior to the international filing date but 
later than the priority date claimed 

Date of the actual completion of the international search 



•i • 



29 January 2003 



•T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■V document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

■<S P document member of the same patent ramify 
Date of mailing of the international search report 



06/02/2003 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patent laan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Mocco, M 



Form PCT/JSA/21 0 (second sheet) (Jury 1992) 



mm i £:r\iyi/-\ i fuiMML ocMrw^n r\Lrur\ i 



lational Application No 

PCT/US 02/32899 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 



Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 273 549 A (DIDIER WILHELM ET AL) 
28 December 1993 (1993-12-28) 
cited m the application 
column 1, line 41 -column 3, line 49 

EP 0 976 867 A (CLARIANT FRANCE S A) 
2 February 2000 (2000-02-02) 
cited In the application 
paragraph '0012! - paragraph '0026! 



1,2,4-9 



1,4-9 



Form PCT/ISA/210 (continuation ot second sheet) (July 1992) 



mm i crM^/Ai^uiMML ocMi\un r\crur\ i 

Information on patent family members 



national Application No 

PCT/US 02/32899 



Patent document 




Publication 




Patent family 




Publication 


citpd in searrh rpnort 




UQlv 








Ha to 


US 5728771 


A 


17-03-1998 


US 


5496477 


A 


05-03-1996 








CN 


1090351 


A 


03-08-1994 



US 


5705475 


A 


06-01-1998 


us 


5496476 


A 


05-03-1996 










CN 


1090352 


A 


03-08-1994 


WO 


0151496 


A 


19-07-2001 


AU 


2780301 


A 


24-07-2001 










M0 


0151496 


Al 


19-07-2001 











US 


2002020025 


Al 


21-02-2002 


us 


5273549 


A 


28-12-1993 


FR 


2668506 


Al 


30-04-1992 










AT 


124099 


T 


15-07-1995 










CA 


2054341 


Al 


01-05-1992 










DE 


69110617 


Dl 


27-07-1995 










DE 


69110617 


T2 


04-01-1996 










DK 


484196 


T3 


21-08-1995 










EP 


0484196 


Al 


06-05-1992 










ES 


2073706 


T3 


16-08-1995 










JP 


6100575 


A 


12-04-1994 










KR 


201800 


Bl 


15-06-1999 



EP 0976867 A 02-02-2000 FR 2781821 Al . 04-02-2000 

EP 0976867 Al 02-02-2000 

JP 2000054260 A 22-02-2000 

KR 2000012089 A 25-02-2000 

SG 77698 Al 16-01-2001 

US 6277152 Bl 21-08-2001 



Form PCT/lSA/210 Ipolenl lamily annex) (Jury 1992) 



